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□ 1: J Exp Med 1996 Mar l;183(3):867-78 



Related Articles, Links 



Signaling through the lymphotoxin beta receptor induces the 
death of some adenocarcinoma tumor lines. 

Browning JL, Miatkowski K, Sizing I, Griffiths D, Zafari M, Benjamin 
CD, Meier W, Mackay F. 

Department of Immunology and Inflammation, Biogen, Cambridge, 
Massachusetts 02142, USA. 

Surface lymphotoxin (LT) is a heteromeric complex of LT-alpha and LT- 
beta chains that binds to the LT-beta receptor (LT-beta-R), a member of the 
tumor necrosis factor (TNF) family of receptors. The biological function of 
this receptor-ligand system is poorly characterized. Since signaling through 
other members of this receptor family can induce cell death, e.g., the TNF 
and Fas receptors, it is important to determine if similar signaling events can 
be communicated via the LT-beta-R. A soluble form of the surface complex 
was produced by coexpression of LT-alpha and a converted form of LT-beta 
wherein the normally type II LT-beta membrane protein was changed to a 
type I secreted form. Recombinant LT-alpha 1/beta 2 was cytotoxic to the 
human adenocarcinoma cell lines HT-29, WiDr, MDA-MB-468, and HT-3 
when added with the synergizing agent interferon (IFN) gamma. When 
immobilized on a plastic surface, anti-LT-beta-R monoclonal antibodies 
(mAbs) induced the death of these cells, demonstrating direct signaling via 
the LT-beta-R. Anti-LT-beta-R mAbs were also identified that inhibited 
ligand-induced cell death, whereas others were found to potentiate the 
activity of the ligand when added in solution. The human WiDr 
adenocarcinoma line forms solid tumors in immunocompromised mice, and 
treatment with an anti-LT-beta-R antibody combined with human IFN- 
gamma arrested tumor growth. The delineation of a biological signaling 
event mediated by the LT-beta-R opens a window for further studies on its 
immunological role, and furthermore, activation of the LT-beta-R may have 
an application in tumor therapy. 

PMID: 8642291 [PubMed - indexed for MEDLINE] 
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□ 1: J Immunol 1989 Sep 15;143(6):1859-67 



Related Articles, Links 



Studies on the differing effects of tumor necrosis factor and 
lymphotoxin on the growth of several human tumor lines. 

Browning J, Ribolini A. 

Department of Cell Biology and Immunology, Biogen Inc., Cambridge, MA 
02142. 

The relative ability of TNF and lymphotoxin (LT) to inhibit the growth of 
five human tumor cell lines was examined both in the presence and absence 
of IFN-gamma. Two adenocarcinoma lines, HT-29 and SK-CO-1, were 20- 
and 320-fold more sensitive to the inhibitory effects of TNF and LT in 3- to 
4-day proliferation assays. In contrast, the breast carcinoma line BT-20 
showed only a one- to twofold difference. The MCF-7 and ME- 180 cell 
lines exhibited intermediate behavior. These results parallel the reported 
disparate potencies of TNF and LT in their effects on endothelial cells, 
hematopoietic development and their abilities to sustain a mixed lymphocyte 
response. Radiolabeled TNF binding studies showed two classes of 
receptors (Kd 0.04 to 0.15 nM and 0.2 to 1.0 nM) on the highly sensitive 
SK-CO-1 line. HT-29 cells also appeared to possess some high affinity- 
binding sites, whereas the BT-20 line completely lacked the high affinity 
form. Thus the presence of high affinity-binding sites correlated with 
increased sensitivity to the antiproliferative effects of TNF. Cold TNF 
competed with the binding of radiolabeled human TNF three- to fivefold 
better than LT for binding to all three lines. These relatively small 
differences between the TNF and LT receptor-binding characteristics are 
insufficient to explain the dramatic disparity in their antiproliferative 
properties. Likewise, the absolute concentrations of the unlabeled cytokines 
necessary to block the binding of 125I-TNF were 10- to 150-fold higher 
than the levels necessary to elicit the biologic response. Thus, the receptor 
binding data conflict with the growth inhibitory effects. This discrepancy is 
discussed in terms of either separate receptors for TNF and LT or more 
complex phenomena such as receptor cooperativity possibly resulting from 
multivalent interactions with the trimeric form of TNF. 

PMID: 2550545 [PubMed - indexed for MEDLINE] 
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CLAIMS : 

What is claimed is: 

1. A method for altering a delayed type hypersensitivity response in an animal 
comprising the step of administering a pharmaceutical composition which comprises 
a therapeutically effective amount of a lymphotoxin -.beta, receptor blocking 
agent and a pharmaceutically acceptable carrier. 

2. The method according to claim 1, wherein the lymphotoxin- . beta . receptor 
blocking agent is selected from the group consisting of a soluble 
lymphotoxin- . beta . receptor comprising a functional sequence of amino acids 
selected from the amino acids of SEQ.ID.N0.1, an antibody directed against 
lymphotoxin- .beta . receptor, and an antibody directed against a surface LT ligand 
comprising at least one lymphotoxin- . beta . subunit. 

3. The method according to claim 2, wherein the animal is a mammal. 

4. The method according to claim 3, wherein the mammal is a human. 

5. The method according to claim 1, wherein the lymphotoxin- . beta . -receptor 
blocking agent comprises a soluble lymphotoxin- . beta . receptor comprising a 
functional sequence of amino acids selected from the amino acids of SEQ.ID.N0.1, 
and having a ligand binding domain that can bind to a surface LT ligand comprising 
at least one lymphotoxin- . beta . subunit. 

6. The method according to claim 5, wherein the soluble lymphotoxin- . beta . 
receptor further comprises a human immunoglobulin Fc domain. 

7. The method according to claim 1, wherein the LT-.beta.-R blocking agent 
comprises a monoclonal antibody directed against LT-.beta. receptor. 

8. The method according to claim 7, wherein the composition is administered in an 
amount sufficient to coat LT-.beta. receptor-positive cells for 1 to 14 days. 
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9. The method according to claim 4, wherein the LT-.beta.-R blocking agent 
comprises anti-human LT-.beta.-R mAb BDA8 produced by the hybridoma cell line 
BD.A8.AB9 (ATCC Accession No: HB11798) . 

10. The method according to claim 1, wherein the LT-.beta.-R blocking agent 
comprises a monoclonal antibody directed against surface LT ligand. 

11. The method according to claim 10, wherein the composition is administered in 
an amount sufficient to coat surface LT ligand-positive cells for 1 to 14 days. 

12. The method according to claim 10, wherein the antibody is directed against a 
subunit of the LT ligand. 

13. The method according to claim 4, wherein the LT-.beta.-R blocking agent 
comprises anti-human LT-.beta. mAb B9 produced by the hybridoma cell line B9.C9.1 
(ATCC Accession No: 11962) . 

14. The method according to claim 3, wherein the mammal is a mouse and the 
LT-.beta.-R blocking agent comprises a monoclonal antibody directed against a 
murine surface LT ligand. 

15. A method for treating inflammatory bowel disease in an animal comprising the 
step of administering a pharmaceutical composition which comprises a 
therapeutically effective amount of a lymphotoxin- . beta . receptor blocking agent 
and a pharmaceutically acceptable carrier. 

16. The method according to claim 15 wherein the lymphotoxin- . beta . receptor 
blocking agent is selected from the group consisting of a soluble 
lymphotoxin- .beta . receptor comprising a functional sequence of amino acids 
selected from the amino acids of SEQ . ID.NO.l, an antibody directed against 
lymphotoxin .beta, receptor, and an antibody directed against a surface LT ligand 
comprising at least one lymphotoxin- . beta . subunit. 
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Related Articles, Links 



Characterization of surface lymphotoxin forms. Use of specific 
monoclonal antibodies and soluble receptors. 

Browning JL, Dougas I, Ngam-ek A, Bourdon PR, Ehrenfels BN, 
Miatkowski K, Zafari M, Yampaglia AM, Lawton P, Meier W, et al. 

Department of Immunology and Inflammation, Biogen, Cambridge, MA 
02142. 

Lymphotoxin (LT) is a cytokine related to TNF, found in human systems in 
both secreted and membrane bound forms. The well characterized secreted 
form is a trimer of a single protein, LT-alpha, whereas the surface form is 
composed of a complex between two related molecules, LT-alpha and LT- 
beta. Because there is a distinct receptor for the complex, the membrane 
form is believed to signal via events different from those elicited by TNF 
and secreted LT-alpha. By using a battery of anti-LT-alpha and LT-beta 
mAbs, it is clear that two LT surface forms exist on the surface of PMA- 
activated 11-23 cells, a human T cell hybridoma. Assuming that these surface 
forms are trimers, a minor form appears early after induction having an 
apparent stoichiometry of LT-alpha 2/beta 1 and is recognized by one group 
of anti-LT-alpha mAbs and the p55-TNF receptor. The second and 
predominant form has an apparent LT-alpha 1/beta 2 composition and is 
recognized by a second group of pantrophic anti-LT-alpha mAbs and the 
LT-beta receptor. Neither of the heteromeric forms nor a putative LT-beta 
homotrimeric form were found to be secreted. The properties of surface LT 
on the 11-23 cell system were similar to those of the surface LT forms on 
Chinese hamster ovary cells transfected with both LT-alpha and LT-beta 
genes and a number of lymphoid tumor lines. These experiments point 
toward the LT-alpha 1/beta 2 complex as the predominant membrane form 
of LT on the lymphocyte surface, and this complex is the primary ligand for 
the LT-beta receptor. 

PMID: 7995952 [PubMed - indexed for MEDLINE] 
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□ l: J Immunol 1997 Oct 1;159(7):3299-310 



Related Articles, Links 



Cytotoxic activities of recombinant soluble murine 
lymphotoxin-alpha and lymphotoxin-alpha beta complexes. 

Mackay F, Bourdon PR, Griffiths DA, Lawton P, Zafari M, Sizing ID, 
Miatkowski K, Ngam-ek A, Benjamin CD, Hession C, Ambrose CM, 
Meier W, Browning JL. 

Department of Immunology, Biogen, Cambridge, MA 02142, USA. 

Human lymphotoxin-alpha (LT alpha) is found in a secreted form and on the 
surface of lymphocytes as a complex with a second related protein called 
lymphotoxin-beta (LT beta). Both secreted human LT alpha and TNF have 
similar biological activities mediated via the TNF receptors, whereas the cell 
surface LT alpha beta complex binds to a separate receptor called the LT 
beta receptor (LT beta R). The murine LT alpha and LT beta (mLT alpha 
and mLT beta) proteins have never been characterized. When recombinant 
mLT alpha was produced by either of several methods, the protein had a 
very low specific activity relative to that of human LT alpha in the 
conventional WEHI 164 cytotoxicity bioassay. The weak activity observed 
was inhibited by a soluble murine TNF-R55 Ig fusion protein (mTNF-R55- 
Ig), but not by mLT beta R-Ig. Coexpression of both mLT alpha and a 
soluble version of mLT beta in insect cells led to an LT alpha beta form that 
was cytotoxic in the WEHI 1 64 assay via the LT beta R. To determine 
whether natural mLT alpha-like forms with cytotoxic activity comparable to 
that of secreted human LT alpha were secreted from primary spleen cells, 
splenic lymphocytes were activated in various ways, and their supernatants 
were analyzed for cytotoxic activity. Using specific Abs to distinguish 
between mTNF and mLT, a TNF component was readily detected; however, 
there was no evidence for a secreted mLT alpha cytotoxic activity using this 
assay. Combined, these observations suggest that secreted mLT alpha may 
not play a role in the mouse via interactions with TNF-R55, and the 
ramifications of this hypothesis are discussed. 



PMID: 9317128 [PubMed - indexed for MEDLINE] 
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1: J Immunol 1997 Oct l;159(7):3288-98 



Related Articles, Links 



Characterization of lymphotoxin-alpha beta complexes on the 
surface of mouse lymphocytes. 

Browning JL, Sizing ID, Lawton P, Bourdon PR, Rennert PD, Majeau 
GR, Ambrose CM, Hession C, Miatkowski K, Griffiths DA, Ngam-ek A, 
Meier W, Benjamin CD, Hochman PS. 

Department of Immunology, Biogen, Cambridge, MA 02142, USA. 
Jeff_Browning@biogen.com 

The lymphotoxin-alpha beta complex (LT alpha beta) is found on the 
surface of activated lymphocytes and binds to a specific receptor called the 
LT beta receptor (LT beta R). In the mouse, signaling through this pathway 
is important for lymph node development and splenic organization, yet the 
biochemical properties of murine LT alpha and LT beta are essentially 
unknown. Here we have used soluble receptor-Ig forms of LT beta R and 
TNF-R55 and mAbs specific for murine LT alpha, LT beta, and LT beta R 
to characterize the appearance of surface LT alpha beta complexes and LT 
beta R on several common murine cell lines. Cells that bound LT beta R 
also bound anti-LT alpha and anti-LT beta mAbs in a FACS analysis. The 
ability of these reagents to discriminate between surface TNF and LT was 
verified by analysis of surface TNF-positive, LPS-activated murine RAW 
264.7 monocytic cells. Primary mouse leukocytes from spleen, thymus, 
lymph node, and peritoneum were activated in vitro, and CD4+ and CD8+ T 
cells as well as B cells expressed surface LT ligand but not the LT beta R. 
Conversely, elicited peritoneal monocytes/macrophages were surface LT 
negative yet LT beta R positive. This study shows that on mononuclear 
cells, surface LT complexes and receptor are expressed similarly in mice 
and man, and the tools described herein form the foundation for study of the 
functional roles of the LT system in the mouse. 

PMID: 9317127 [PubMed - indexed for MEDLINE] 
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